INTRODUCTION
Ontario (Canada) reported more laboratory confirmed rabid wild, domestic, and companion animals than any state or province in the United States or Canada, each year from 1958 to 1991, with the exception of 1960-62. Over 95% of those cases occurred in the agricultural parts of southern Ontario, an area that is Ͻ10% of the total province. The affected region has more than 85% of the provincial population (over 8 million people), a fact which stimulated efforts to control the disease. The main wildlife vector for rabies in southern Ontario was the red fox (Vulpes vulpes), accounting for approximately 45% of reported cases; the striped skunk (Mephitis mephitis) accounted for approximately another 19% (MacInnes, 1987; Voigt and Tinline, 1982) . In 1989, after several years of research on baits (Bachmann et al., 1990) , vaccines (Lawson et al., , 1989 (Lawson et al., , 1992 and distribution methods (MacInnes et al., 1992) , we initiated the experiment described in this paper. The objective was to evaluate whether aerial distribution of baits containing oral vaccine could eliminate terrestrial rabies from a treated area.
The arctic fox variant of rabies virus was the only terrestrial form of the disease found in Ontario at the time (Webster et al., 1985; Smith and King, 1996) . It entered the province from the north during the 1950's, and by 1959 was firmly established throughout southern Ontario (Johnston and Beauregard, 1969; Tabel et al., 1974) . By 1972, rabies had disappeared from northern Ontario (MacInnes, 1988) , and from most areas in Quebec and the New England states of the USA. In southern Ontario the disease persisted at high levels with local cyclical patterns (Tinline, 1988) . Vaccine-baits were effective in immunizing foxes, but not skunks, in the laboratory (Lawson et al., 1989) . Since the red fox was the principal vector and skunk incidence was driven by fox incidence (Tinline, 1988) , the trial proceeded on the assumption that elimination of rabies from foxes would be followed by the disappearance of rabies from skunks within 2 yr. Rabies was expected to disappear from other terrestrial wildlife and domestic animals at the same time; variants in bats would not be affected. The vaccine used would not immunize raccoons (Procyon lotor) by the oral route, so the raccoon variant would not be prevented from entering Ontario by the program described in this paper.
The planning of the control program included three predictions: (1) the 3-to 4-yr cycle of rabies in the treated region would be disrupted (H o : the regular rabies cycle would continue uninterrupted); (2) the edges of the treated area would act as barriers to rabies moving in from outside (H o : rabies outbreaks beginning outside the area would move into the untreated zone unhindered); (3) rabies would continue to cycle in the rest of southern Ontario (H o : rabies cycles outside the treated zone would change in a manner similar those to within the zone).
We began baiting in 1989 and planned to continue the program through at least one cycle of rabies incidence (4 yr). This time frame addressed Anderson's (1991) concern regarding the claims of immediate success of rabies control programs in Europe, where he questioned whether the diminution of rabies cases was an effect of vaccination or a natural decline in the disease. At the end of the 5 yr, the decision to continue the program was to be based on assessment of the success of the program to date.
The objective of this paper is to describe events in eastern Ontario as oral vaccination proceeded, and to evaluate progress of the attempt to eliminate the arctic fox variant of rabies from the whole 30,000 km 2 study area.
METHODS AND MATERIALS

Study area and vaccination strategy
The study area of approximately 30,000 km 2 corners at 46Њ03ЈN 78Њ00ЈW, 44Њ06ЈN 77Њ01ЈW, 45Њ34ЈN, 74Њ24ЈW, 45Њ13ЈN, 74Њ18ЈW included the former counties of Lennox and Addington, Renfrew, Lanark, Frontenac, Leeds, Grenville, Stormont, Dundas, Glengarry, Prescott, Russell, and Carleton. Some of these have been amalgamated and renamed by recent reorganizations, but the 1970 boundaries were not changed, and we used those for analysis purposes. The area had three distinct topographic regions which differed in potential fox habitat. The western portion consisted of low hills of Precambrian Shield rocks, mainly covered by thin soil, with many lakes and small wetlands. This region was mostly forested, although the vegetation was often sparse over large areas of bare rock. It had a low human population density except along the Ottawa River. The region included the Counties of Renfrew, Lanark, and the northern portions of Lennox and Addington, and Frontenac. The central region (Counties of Leeds, Grenville, Carleton, southern Lennox and Addington, and southern Frontenac) consisted of undulating limestone plains with varied drainage and soil types, and 2 to 5% wetlands. There was a mixture of small farms, rural residential properties (Ͻ5 ha), suburban housing, and one city (Ottawa). Along the interface between the Precambrian Shield and the limestone plain, there were marginal farms with considerable areas of rough pasture. That was considered the best fox habitat. The (Fig. 2 ). e Extra section added (Fig. 2) . f Baited to protect the area from re-invasion from the east (see Fig. 2 ).
eastern portion of the study area (Counties of Prescott, Russell, Stormont, Dundas, and Glengarry) consisted of low, flat, poorly-drained soil that was the flood plain of the Ottawa and St. Lawrence Rivers. Land use there was overwhelmingly agricultural, except for large (ഠ10,000 ha) wooded swamps and peat bogs which were too moist for crop land. The study area was baited at a rate of 20 baits/km 2 each fall for 5 yr. In 1989, there were not enough baits available to cover the whole area and a rabies outbreak was still present in the middle of the study area. The objective for that season was to contain the outbreak by baiting on either side of the centre. Baiting of the entire study area began in 1990. The baited area varied slightly from year to year (Table 1) , in response to a lack of rabies in the peripheral townships, especially in the northwest corner of the region. Baiting continued in 1994 and 1995, beyond the initial 5 yr, after which it was stopped because there were no more cases of fox-strain rabies reported in the whole study area.
Rabies records
Changes in the prevalence of rabies over time were evaluated using two data sources. The first source was rabies case records routinely compiled by the Canadian Food Inspection Agency (CFIA). The second was fox carcasses collected from fur trappers. The data reported in this paper were obtained from the CFIA central data system (CFIA, Nepean, Ontario, Canada). Diagnosis of rabies in Canada is the responsibility of the CFIA (formerly Agriculture and Agri-Food Canada, Agriculture Canada, and Canada Department of Agriculture), which maintains a network of district offices throughout Canada. Those offices assembled all specimens submitted to the laboratories, either directly from members of the public or through cooperation with provincial agencies. The surveillance system was passive, involving reports from people who encountered suspected rabid animals. No active collections were undertaken by CFIA. CFIA performed laboratory analyses (at the Animal Diseases Research Institute [ADRI], Nepean, Ontario, Canada) and field officers made clinical diagnoses on some farm animals. Originally, specimens were sent for laboratory diagnoses only in cases of suspected exposure of a human or a domestic animal. In 1994, we requested that all suspect rabid animals be submitted for laboratory diagnosis, regardless of human contact, in order to increase the probability that rabid foxes and skunks would be submitted for diagnosis. This study used only laboratory confirmed cases; clinically diagnosed cases were excluded.
The data set was collected according to a standard protocol for submission and reporting of specimens. From 1958-88, the cases were a The probability of observing a rabies-free quarter in a county from the first rabies occurrence after 1957 until 1988. b The observed number of consecutive rabies-free quarters from the last reported rabies case to the end of 1995. c The probability of seeing the observed run length.
recorded as occurring within 1 of the 12 counties listed previously. From 1989 on, each case had a UTMC (Universal Transverse Mercator Code) location assigned. Each record included a date and geographic locator. Quarters (3 mo intervals) were the basic time periods used for this analysis. That ensured adequate sample sizes. County level data were used for analysis because counties were the smallest geographic units in which rabies cases were recorded over the whole time period. In addition to the CFIA surveillance, fox carcasses were purchased from fur trappers. We collected from trappers throughout the study area but the distribution of carcasses was neither random nor uniform. The number of specimens per area was a joint function of fox density and the number and distribution of trappers. Brain samples were submitted to the CFIA-ADRI laboratory for screening for rabies by the fluorescent antibody test (FAT) (Webster and Casey, 1988; Dean et al., 1996) . This was done to meet World Health Organization (WHO) guidelines (WHO, 1992) .
Statistical evaluation
Rabies data recorded by county were clearly not independent in either space or time. Therefore conventional statistical tests such as parametric regression could not be used because their distributions require statistical independence. Diminution of rabies was evaluated by the number of postintervention rabies free quarters in relation to patterns recorded before the bait program began (Table 2) . For each county the probability that the county enjoyed the observed sequence of n rabies-free quarters by chance alone was computed as follows: the preintervention pattern of rabies was defined by the presence (1) or absence (0) of rabies over a 128-quarter period (32 yr, 1957-88) . Based on that 128-quarter sequence, the probability of all first order transitions (0 → 0; 0 → 1; 1 → 1; 1 → 0) was computed. Two binary (0, 1) arrays, each of length 1,000, were then constructed. The first described, on the basis of these transition probabilities, the frequency distributions of 0s or 1s following a ''0''. The second tabulated the frequency distribution of 0s or 1s following a ''1''. The length of 1,000 was selected to define the distributions to a precision of 0.001. The worst case assumption was that the last quarter immediately prior to the initiation of the experiment was rabies positive (''1''). For that situation an array of length n was incrementally generated by randomly selecting elements from these two arrays. The array from which an element was drawn at random depended on the prior quarter value (0 or 1). If used to generate an array of length 128, this randomization algorithm created an array that closely mimicked the preintervention pattern of rabies cases. The null hypothesis was that the baiting program had no impact on rabies case frequency. The probability of the observed pattern of postintervention rabies-free quarters was computed as the proportion of 5,000 randomly generated arrays of size n in which the observed pattern occurred. The probability of a type 1 error (␣) was set at 0.05. Given that the experiment was conducted over 12 nonindependent counties, the probability of the postintervention rabies FIGURE 1. Photograph of the bait used in an experiment to eliminate fox rabies from eastern Ontario. The rabies vaccine was contained in a plastic blister-pack embedded within the fat-wax matrix. The top bait has matrix removed to show the vaccine package.
free period under the assumption of a true null was conservatively assessed against Bonferronicorrected ␣ of 0.004. The Bonferroni correction results from division of the initial ␣ ϭ 0.05, by the number of experiments, in this case 12 counties (Sokal and Rohlf, 1995:240-242) . All tests were two-tailed. Although our intent was to reduce rabies by oral vaccination, we could not rule out the possibility that rabies might increase, either by chance or as a result of the treatment. Transition probabilities were computed in MATLAB (The MathWorks, 1997); the randomization procedure was conducted in Resampling Stats (Simon, 1995) .
Vaccine-baits
The bait matrix was a fat-wax mixture made of oleo stock (58%) (1989 -90, Canada Packers, Ltd., Toronto, Ontario, 1991 (1989, Partners Labels, Scarborough, Ontario; 1990, Evergreen Labels, Richmond Hill, Ontario; 1991-95, Talbot Marketing Ltd., Kitchener, Ontario) was affixed on one side (Fig. 1) .
The vaccine was Connaught Laboratories' ERA strain of live rabies virus, propagated in BHK-21 cells, at a titre of 10 7.3Ϯ0.3 Tissue Culture Infectious Doses per ml (Lawson et al., 1989) . A volume of 1.8 ml was contained in a 17 ϫ 17 ϫ 7 mm blister-pack formed of 14 ϫ 10 Ϫ4 mm (7.5 mil) polyvinyl chloride (Pureplast Inc., Cambridge, Ontario). The lid was a laminate of paper, plastic, and aluminum foil, with a warning label printed on the paper side (Vins Plastic, Bradford, Ontario). This blister-pack was embedded in the middle of the bait. The baits were manufactured by Connaught Laboratories Ltd. (Toronto) in 1989 and 1990, and by Langford Laboratories Ltd. and its successors, Langford-Cyanamid Inc and Ayerst Veterinary Services Ltd (Guelph, Ontario) from 1991 to 1995. The production machinery was designed and built for this project (Inoform Ltd, Pickering, Ontario). Extensive laboratory testing of these vaccine-baits indicated that the vaccine was effective in immunizing foxes but not skunks or raccoons (Lawson et al., 1989) .
Flight planning and navigation
The baits were dropped from DeHavilland DHC-6-300 Twin Otter aircraft (DeHavilland of Canada Ltd., Downsview, Ontario). The planned flight altitude was 150 m, but the actual height above ground varied from 70 to Ͼ300 m, depending on topography and weather. The flight speed of the aircraft was usually 270 km/hr, but ground speeds varied from 230 to 310 km/hr depending on wind velocity and direction.
Initially the layout of flight lines was based upon earlier field experiments (Bachmann et al., 1990) . Flight lines ran parallel to the forested areas at the back of survey lots, putting the lines midway between the concession roads, usually 1.3 km apart. Over unbroken forest, flight lines were 1.0 km apart in 1989. The lines were hand-drawn on map sheets used by navigators to direct the pilots. When this method was applied across 124 townships in eastern Ontario and flown at the faster speed of the Twin Otter, excess flying time and navigational problems were encountered. The roads in adjacent townships did not line up. Therefore flight lines that followed the road grids had many short, angled segments that were difficult to follow at 270 km/hr and low altitudes. Analysis of National Topographic Series (NTS, Ottawa, Ontario) 1:50,000 maps revealed that straight, parallel, flight lines ignoring the survey fabric covered as much of the ideal fox habitat area as complex lines matching the surveys. Field experiments revealed that straight, parallel flight lines and wider spacing did not result in lower acceptance of baits by foxes. Thus, from 1991 onward, flights followed relatively straight lines and were only bent to achieve efficient coverage of complex land shapes. The spacing between flight lines was increased to 2 km in 1995 to further increase flight efficiency.
In 1989 the latitude and longitude of endpoints of lines were read from NTS 1:50,000 maps and entered manually into the LORAN-C navigation system (ARNAV Inc., Puyallup, Washington, USA) of each aircraft. By 1991 we prepared digital lines with AutoCAD (Autodesk Canada Inc., Markham, Ontario) and listed the coordinates to be entered into the unit. In 1994, the navigation system was upgraded from Loran to Global Positioning System (GPS) manufactured by the same company. In 1995 we developed our own CAD/GIS software based on AutoCAD which uploaded digital waypoints directly into memory of the GPS unit.
Bait delivery
Machinery installed in the aircraft was designed for this project by Packaging Machine Designs Ltd. (Pickering, Ontario) and Redford Robotics (Richmond Hill, Ontario). The system consisted of a moving conveyor belt and a rotating drum positioned over a metal chute leading to an open camera hatch at the rear of the aircraft cabin. When baits on the conveyor belt reached the rotating drum, a series of protruding pins picked them off the conveyor and dropped them down the chute. The navigator read the ground speed from the cockpit navigation unit and used a calibration table to set the drum-rotation speed to achieve a target bait density. The navigator, who had a clear view forward and to the side of the aircraft, stopped the bait machine to avoid baiting areas of human activity or areas where baits would be wasted, such as bodies of water (MacInnes et al., 1992) . There is concern for the safety of humans exposed to ERA vaccine, which is a modified live rabies virus. Therefore we sought to drop baits where they would not readily be found by humans. The console recorded the number of baits dropped. The achieved bait densities are shown in Table 1 .
Baits were also placed by hand, by naturalist volunteers, in green spaces within metropolitan Ottawa (120 km 2 ϭ 0.4% of the study area, population about 700,000), from 1989 to 1993. Baits were thrown into vegetation at approximately 30 m intervals, from trails, stream banks, or roadsides. These baits were placed in regions where there was fox habitat, but where density of housing made it impossible to achieve adequate coverage from the air. The objective was to achieve 20 baits/km 2 over the whole city area, but that led to higher rates of placement in green space, as no baits were placed in residential areas. Smaller cities, with populations less than 50,000, were not baited. These covered Ͻ50 km 2 .
RESULTS
The number of rabid foxes declined sharply in the study area after baiting began, from 203 in 1989 to 4 in 1993 and none in subsequent years (Table 3 , Fig. 2 ). In addition, there have been no rabid foxes from trappers' submissions since 1991 (Table 4). As expected, rabies cases also declined in other terrestrial wildlife species and domestic animals (Table 3, Fig. 3 ). Since 1996, there have been no reported cases of the arctic fox variant of rabies virus in the study area.
The 3 to 4 yr rabies cycle was interrupted and outbreaks expected in 1990-91, 1994-95, and 1999-2000 did not occur. This verified the first prediction of the control program.
As expected bat rabies cases persisted throughout the area in undiminished numbers (Table 3) . Raccoon variant rabies virus was first detected in 1999, in an area adjacent to many cases on the New York side of the St. Lawrence River.
A barrier effect (prediction 2) is evident in Figure 2 . In , 1993 , and 1994 a concentration of rabies cases developed in Hastings and Prince Edward counties just outside the southwestern edge of the study area. Only 1 case was reported 10 km inside the baited zone. Rabies cases continued to fluctuate within the range observed from 1958-89 in the rest of southern Ontario until 1995, after the bait program was extended in 1994 (Fig. 2) . That verified prediction 3.
There was strong evidence of fox-rabies elimination for 8 of the 12 counties, (P Ͻ 0.004, Table 2 ). That was indicated by the actual number of rabies-free quarters observed in each county to the end of 1995 when baiting ceased. In the other four counties (Dundas, Glengarry, Prescott, and Stormont) the pattern was similar in supporting the conclusion of rabies elimination; however, the results were not statistically significant when assessed against the Bonferroni criterion. For those four counties, the preintervention number of rabies cases was low and sporadic or the duration of the postintervention period was brief. These counties are all close to the intense rabies outbreak in Quebec, shown in Figure 2 . That made it difficult to demonstrate unequivocally the efficacy of the baiting program. These were four of the smallest counties (Table 2) . Nevertheless, only the results for Prescott did not indicate rabies was controlled. For the other three counties the probabilities were close to significant.
DISCUSSION
The arctic fox variant of rabies virus was eliminated from eastern Ontario by a series of seven consecutive vaccine-bait campaigns, conducted 1/yr. That meant a reduction in terrestrial rabies cases within the study area from an average of 357 cases annually in the 1980's to zero. The length of the rabies-free period overcame Anderson's (1991) concerns about premature declaration of success (Table 3) . The last known case of arctic fox strain rabies occurred in November 1996, so the area remained free of terrestrial rabies for Ͼ4 yr.
Rabies elimination was achieved with a single bait drop/yr. In Europe, 2 or 3 bait distributions/yr were considered essential, following World Health Organization (WHO, 1992) guidelines. The first successful vaccine-bait projects in Switzerland (Steck et al., 1982; Wandeler, 1991) used spring and fall campaigns. However, Aubert et al. (1994) suggested that the total number of campaigns is more important than their frequency. Rabies was eliminated in France after two campaigns in one region, but after four campaigns in other regions there were still a few cases (Aubert et al., 1994) . Progress was much slower in Germany, where co-ordination between states appeared to be a major problem (Schlü ter and Mü ller, 1995; Stö hr and Meslin, 1996) . Rabies was still present in a few areas of western Germany in 1999, after vaccination campaigns that began as early as 1983, and were conducted at least 2/yr. An area of 108,000 km 2 in former East Germany was treated with Ͼ10 campaigns, 2/yr, using baits air-dropped at 18-20/km 2 , yet rabies appeared to persist at low levels (Tischendorf et al., 1998) .
We conducted seven bait campaigns in eastern Ontario. Baiting might have stopped 1 yr sooner if we had been certain that the remaining rabies cases in skunks and livestock did not indicate the presence of undetected rabid foxes. The last rabid skunk occurred 1 yr after the last bait campaign, yet fox variant rabies did not return in the area surrounding that case. The puzzling feature of the later stages of rabies elimination in eastern Ontario was that the last cases were mostly cattle, and occurred for Ͼ1 yr after the last reported vector case (except for one skunk). In some cases there had not been a rabid fox or skunk detected in the same county with a bovine case for Ͼ2 yr. There are at least three competing explanations for this: (1) they represented spillover from undetected rabid foxes or skunks; (2) these animals had exceptionally long incubation periods; or (3) the individual animals were imported from a rabies-infected region while incubating rabies. Baiting of all except the borders of the region could have been terminated after 1993 if the last reported fox case signalled the end of the outbreak. We believe that only 1%-10% of actual rabid foxes and skunks are submitted to the laboratory (MacInnes, 1987) .
What defined the enzootic region in southern Ontario in contrast to surrounding areas where this form of rabies did not persist? Two major movements of rabies occurred across southern Quebec in 1956 -65 and 1972 -74 (Lagacé , 1998 . Most of Quebec was free of the arctic fox variant of rabies from 1974-90. The fox variant persisted in a Ͻ50-km-wide strip along the Ottawa River adjacent to the Ontario border, and a similar strip in New York along the St. Lawrence River. There is no explanation for fox rabies persistence across all of southern Ontario but not in southern Quebec or northern New England. Quebec authorities did not treat the severe outbreak shown in Figures 2 and 3 , yet it diminished by 1995. There have been few rabid foxes and skunks reported since. Similarly, the 1990's outbreak died out in northern New York and Vermont, and was much diminished in New Hampshire and Maine by 2000. Tinline (1988) speculated that areas such as southeast Quebec were too small or had too low a probability of re-invasion for rabies to persist. Northern New York, Vermont, New Hampshire and Maine are more mountainous than southern Ontario. Perhaps that results in several smaller fox populations quite isolated by natural barriers. Such units should have a higher probability that rabies will become 1990-91, 1994-95, and 1999-2000 , but these did not occur. (X denotes total rabies cases, ᭝ shows rabid foxes, Ⅵ shows rabid skunks).
extinct by chance. Reinfection from adjacent areas would be reduced by the terrain.
The ease or difficulty of complete elimination of rabies from large areas seems to be related to fox ecology. Direct evidence is fragmentary or lacking. Arctic fox variant rabies virus died out naturally from much of the area originally invaded in the 1950's, including southern Quebec, northern New York and New England, and New Brunswick (Tabel et al., 1974) . However, it persisted in agricultural southern Ontario. Perhaps, even in the latter area, persistence of the disease was more precarious than, say, of the red fox rabies virus variant in Germany. Although the latter variant crossed from Germany into France in 1965, by the late 1980's the disease had not reached the Atlantic, Channel and North Sea coasts. The front stalled for unknown reasons. Ecological factors were probably important yet considerable analysis did not give clear answers (Ball, 1985; Macdonald and Voigt, 1985; Sayers et al., 1985) . Oral vaccination eliminated rabies promptly from France (Aubert et al, 1994; Mü ller, 1997) , but rabies has persisted at low levels in isolated pockets in Germany (Tischendorf et al., 1998) . Attempts to analyze the landscape ecology of rabies have failed to produce universally applicable insights to these differences (Bö gel et al., , 1976 (Bö gel et al., , 1981 Carey, 1982; Carey et al., 1978; Jackson and Schneider, 1984; MacInnes, 1987; Steck and Wandeler, 1980) . There is no simple relationship between fox density and the persistence of rabies MacInnes, 1987) . Voigt and Tinline (1982) commented wryly that ''the fox density at which rabies is epizootic in Ontario is the density at which Europeans claim rabies will disappear (Bö gel et al., , 1976 .'' A number of practical considerations affect the ease of elimination of rabies. For example, coverage with baits of the outer suburbs of large urban complexes is difficult because of the density of housing. Baits should be dropped out of sight of humans to enhance human safety. Urban green spaces can include excellent fox hab-itat. No information is available on how such areas were covered in Germany. In France baits were dropped from helicopters and hand-baiting was used where houses were too frequent to allow thorough coverage from the air. As cited above coordination between regional governments may be problematic; in Ontario almost the entire rabies outbreak was within the jurisdiction that undertook control. Quebec willingly cooperated when Ontario asked to drop baits.
Vaccine-baits were dropped in western Quebec along the Ottawa River in 1995 to prevent re-invasion of the experimental zone. In 1997 and 1998 we again dropped baits in the southwestern portion of Quebec south of the St. Lawrence River in an attempt to contain and then eliminate the last focus of infection in Quebec. The 1997 drop included parts of the study area.
Although baiting was stopped in eastern Ontario, monitoring of rabies incidents and research on spread continues. Long term monitoring of rabies incidence is important because (1) there is still the potential for fox variant rabies to re-enter from Quebec or from the adjacent USA; (2) the virus may persist unobserved in the study area since arctic fox rabies remained in New Hampshire and Maine in 2000, research on control strategies for containing isolated outbreaks must continue; and (3) there continue to be cases of fox variant rabies in northern Ontario, Ͼ500 km north of the areas mapped in Figure 2 .
The role of skunks in maintaining Arctic fox rabies in eastern Ontario was obscure. Tinline (1988) indicated that skunks probably could not maintain fox rabies for extended periods. The prompt disappearance of rabies from skunks within 1 yr after the last rabid fox occurred in the study area supported that view. However, skunk to skunk transmission of this rabies variant in the wild almost certainly occurred. If skunks could maintain rabies for 1 to 2 yr after an outbreak had reduced the fox population, then skunks would significantly reduce the probability of local extinction of the virus by keeping it alive while the fox numbers recovered. The ratio of rabid foxes to rabid skunks was greater, during 1958-88, in eastern Ontario than in the rest of the area which was enzootic for arctic fox variant rabies. The choice of eastern Ontario as the site of this first experiment may have fortuitously provided a skunk density favorable to elimination of fox rabies.
ACKNOWLEDGMENTS
This was a large, long-term project that involved over 100 Ontario Ministry of Natural Resources staff and volunteers, too many to thank individually. We thank the Ontario Rabies Advisory Committee for direction and planning. The Ontario Federation of Anglers and Hunters played a key role by providing staff for all aspects of the operation. Pilots and engineers from the OMNR Air Service, and many other OMNR staff ensured that operations went smoothly. We are very grateful to the many volunteers who helped to load bait machines in the back of airplanes, in fair weather and foul. These came from Sir Sandford Fleming College, Queen's University, field offices of Agriculture and Agri-Food Canada and OMNR, the New York Department of Environmental Conservation, Cornell University and the Texas Department of Health. Staff of airports in Kingston and Cornwall, the staff of the Tweed District of OMNR, who set up and maintained our principal airbase, played essential roles. Many members of the Ontario Fur Managers Federation and its constituent councils helped us obtain specimens, and cooperated in many other ways. R. Rosatte and M. Power organized the hand-baiting in Ottawa, which was carried out by members of the Ottawa Field-Naturalists' Club. K. Charlton, A. Wandeler, and A. Casey and all the Ontario District Offices of CFIA provided the basic rabies case data, which was supported by firstclass laboratory procedures. G. Smith and M. Garscadden maintained the highest standards of project administration. B. Stevenson provided meticulous checking of data, tables, and literature. T. Vinodrai provided insightful comments to an earlier draft of the manuscript. This is Ontario Ministry of Natural Resources, Wildlife and Natural Heritage Science Section Contribution Number 99-03.
LITERATURE CITED
AMCTO (Association of Municipal Clerks and Treasurers of Ontario). 1995. 1995 Ontario municipal
